It is clinically relevant to note that documentation of an elevated CSF pressure (≥250 mm in adults and ≥280 mm in children) is mandatory to establish the diagnosis of "definite" PTCS but the diagnosis of "probable" PTCS may be kept in patients with strongly suggestive clinical history, bilateral papilledema, supportive neuroimaging and "normal" CSF opening pressure [Table 1a ]. As CSF pressure may vary in a given individual at varied times of the day, this definition may enable to diagnose such patients of IIH with higher certainty. [5] 
PathoPhysIology oF IIh: thE QuEst bEgIns

Myth: IIH occurs only in obese women
For long it has been believed that IIH occurs exclusively in overweight women of childbearing age group. A meta-analysis and systematic review identified 15 studies and depicted a pooled incidence rate of 1.20/100,000. Various studies have predicted that women are eight times more prone to develop IIH as compared to men. [7] [8] [9] [10] Digre et al. in their study including 29 male patients of IIH found that clinical characteristics of men with IIH were similar to age-matched female patients. [11] Similar findings were noted by Kesler et al. in their retrospective review involving 141 IIH patients. [12] Bruce et al. studied clinical and radiological characteristics of IIH in 721 consecutive patients (9% males) and noted that males with IIH have different symptom expression and/or different symptom threshold. Males were twice as likely as females to develop severe visual loss, probably because of lack of reporting of nonvisual symptoms like headache, Transient visual obscurtions (TVOS), and tinnitus. [13] There is no denying that obesity and IIH are related. Several epidemiological studies have noted that more than 80 to 90% patients of IIH are overweight. [10] Nonobese patients with a history of a recent weight gain are more inclined to develop IIH.
In a retrospective cohort of 407 consecutive adult patients of IIH, Bruce et al. noted that 84% of patients had a BMI above 30 kg/m 2 , [14] while patients with BMI >40 kg/m 2 were noted to have a worse prognosis in another retrospective review by Szweka et al. (2013) . [15] Several weight-loss studies suggest that any amount of weight loss is beneficial in these patients and should be encouraged. Visual field improvement was also noted in the Longitudinal Idiopathic Intracranial Hypertension Treatment Trial (LIIHTT) subjects who never received pharmacological therapy but were only advised lifestyle modification and weight-loss. [16] It is important to recognize that though obesity is one of the major contributory factors; it is not the sole factor responsible in the causation of IIH. There is an interplay between various factors and hence patients of either gender with varied BMI may develop IIH. [17] dEcEPtIons and EXcEPtIons: controvErsIEs In clInIcal ProFIlE-why wE mIss It?
Myth: IIH cannot occur without headache
Headache is one of the most common symptoms with highly variable severity.
Headache due to increased intracranial pressure is often described as throbbing or bursting and is precipitated by factors that increase ICP such as bending, coughing, sneezing, or exertion. Classically, such headache has an early morning worsening (attributed to raised ICP at night as a consequence of recumbent position, raise PCO 2 during sleep due to respiratory depression, and probably decrease CSF absorption). [18] Early diagnosis of IIH is often based upon the characteristics of headache (e.g. illustrative case). Symptoms such as nausea and vomiting are common and usually occur after waking, thereby frequently accompanying morning headaches.
It is often noted that the pattern of headache changes over time and depends upon the stage of IIH. Headache can be because of increased intracranial pressure, migraine, medication overuse, tension-type headache, low-pressure headache after a lumbar puncture, or iatrogenic Chiari malformation post shunting procedure. Headache was also found to be a significantly disabling symptom and was associated with a poorer quality of life in the neuro-ophthalmology research disease investigator consortium (NORDIC)-IIHTT. About 84% of patients complained of headache in IIHTT cohort, of which 52% described their headaches as migrainous, 22% had tension-type headaches (TTH), 16% had probable migraines and 4% had probable TTH. [19, 20] Freidman et al. in 2002 reviewed medical records of 82 patients with IIH and noted that these patients frequently have a headache due to causes other than IIH. [19] A small fraction of patients may be even present without any headache.
Other symptoms of IIH
Unilateral or bilateral TVOs occur in around 70% of patients with IIH. [8] The TVOs are attributed to an increase in CSF pressure around the optic nerve causing disturbances in the microcirculation of optic nerve. [21] Around 60% patients may be present with unilateral or bilateral pulsatile or pulse-synchronous tinnitus, which occurs due to the flow turbulence in venous sinuses, due to the heightened transmission of normal vascular pulsations, or due to increased CSF around the cochlear organs. [22] Cranial nerve paresis may occur commonly, secondary to increased intracranial pressure. Abducens nerve paresis is commonly manifesting as diplopia in these patients.
Importantly, either of the clinical symptoms may be present (or absent) in any combination. A high index of suspicion in an appropriate clinical setting is necessary to clinch the diagnosis. [5] Diagnostic criteria for pseudo tumor cerebri syndrome (PTCS) [5] 1. Required for diagnosis: pseudo tumor cerebri syndrome (Definite if criteria A-E are fulfilled; Probable if criteria A-D are met but the opening CSF pressure is lower than described for making a definite diagnosis) A. Presence of papilledema B. Neurological examination is normal (except abnormal cranial nerve examination) C. Neuroimaging is normal with normal brain parenchyma (without hydrocephalus, space occupying lesion, meningeal enhancement) for typical patients D. CSF composition is normal E. Opening CSF pressure is elevated (>250 mm CSF in adults; >280 mm CSF in children [250 mm CSF in a non sedated, non obese child]) 2. Diagnosis of pseudo tumor cerebri syndrome without papilledema If papilledema is absent; diagnosis of pseudotumorcerebri syndrome should be considered if B-E from above are satisfied, and the patient has abducens nerve palsy (unilateral or bilateral) in addition If both papilledema and abducens nerve palsy are absent a diagnosis of pseudo tumor cerebri syndrome can only be suggested, if in addition to presence of criteria B-E from above at least 3 of the following neuroimaging criteria are present: i. Presence of an Empty sella ii. Posterior globe flattening or indentation iii. Perioptic nerve sheath prominence or distention with or without presence of tortuous optic nerves. iv. Stenosis of transverse venous sinus.
(b) Diagnostic criteria for IIH-ICHD-3
A. New headache, or a significant worsening of a pre-existing headache, fulfilling criterion C B. Both of the following:
1. Idiopathic intracranial hypertension (IIH) has been diagnosed 2. CSF pressure exceeds 250 mm CSF (or 280 mm CSF in obese children) C. Either or both of the following:
1. Headache has developed or significantly worsened in temporal relation to the IIH, or led to its discovery 2. Headache is accompanied by either or both of the following: a) Pulsatile tinnitus b) Papilloedema D. Not better accounted IIH fibrosis of the nerve fiber layer or optic atrophy, it may preclude the development of papilledema underscoring the documentation of raised CSF pressure in such cases. 
Neuro-ophthalmological examination
Myth-IIH cannot occur without papilledema
Papilledema is usually bilateral and is considered as a hallmark sign of IIH [ Figure 2 ]. A validated scale (Modified Frisens Scale) has been used to grade papilledema [23] [ Table 2 ]. Figure 2 shows representative fundus photographs depicting various stages of papilledema. Rarely, papilledema may be asymmetric, unilateral, or absent. This might be related to complete, partial, or "compartmentalized" obliteration of the subarachnoid space around the optic nerve, which does not allow raised ICP to be transmitted to subarachnoid space around the optic nerve. Further, in patients with recurrent in clinical characteristics and presenting visual acuity but mean CSF opening pressure was found to be lower in these patients. [24] In another prospective observational study, Favoni et al. reported a prevalence of 2.5% of IIHWOP in patients with chronic refractory headache. [25] While MRI brain is generally normal in IIH, raised ICP itself can produce few MRI changes unique to raised ICP which may be helpful in settings of IIHWOP. These include empty sella turcica, flattening of the posterior portion of the globe, distension of optic nerve sheath, tortuosity of the optic nerve sheath, deformity of the pituitary, protrusion and enhancement of optic nerve head, slit-like ventricles, and tight CSF spaces [ Figure 3 ].
While IIH can occur with or without asymmetrical papilledema, there is a major caveat in making the diagnosis of IIHWOP. Simply having "Headache and elevated pressure" is not enough. In the absence of an appropriate setting, an elevated CSF opening pressure may itself be nonspecific or nondiagnostic. [26, 27] 
Vision and IIH
Visual dysfunction in IIH is consequent to increased pressure in subarachnoid space around the optic nerve, which results in either or both of the following two processes (Flowchart 1):
1. Disruption of axonal transport and 2. Intraneuronal optic nerve ischemia. [2, 28] Visual field (VF) defects are common in patients with IIH. The enlarged blind spot is the commonest followed by loss of infero-nasal portion of the visual field. Gradual depression of peripheral field may ensue in untreated patients with IIH. [8] Visual field reading center (VFRC) evaluated 660 baseline VFs from 165 enrolled patients in IIHTT to characterize the VF at the baseline. The most common type of abnormality was a localized nerve fiber bundle-like defect (60%). Localized inferior hemifield loss was more common than superior hemifield loss. [29] Visual abnormalities in IIH also occur because of retinal damage. This may be in the form of either (i) a neurosensory detachment or (ii) choroidal folds. In a subgroup analysis of IIHTT, Sibony et al. noted the frequency, patterns, associations, and biomechanical implications of retinal and choroidal folds in papilledema due to IIH. These folds are considered to be the biomechanical signs of stress/strain on the optic nerve head and load-bearing structures induced by intracranial hypertension. [30] Visual loss in IIH
Myth: Visual loss cannot occur in IIH
Most often patients of IIH have preserved visual acuity and therefore the major brunt of visual symptoms is on the field of vision (Illustrative case). However, few patients of IIH may also develop significant visual loss which can be transient, acute, or chronic. Transient visual loss in IIH develops secondary to intermittent raised pressure in the subarachnoid sheath surrounding the optic nerve head causing axoplasmic flow stasis and ischemia.
A few patients may develop an acute, severe, and rapidly progressive visual loss. An acute onset of symptoms and signs of intracranial hypertension (less than 4 weeks between onset of initial symptoms and severe visual loss) and rapid worsening of visual loss over a few days in patients of IIH is termed as "Fulminant IIH." [31] As noted by Thambisetty et al. in their study including 16 patients, presentation with Fulminant IIH requires urgent surgery. [31] Acute visual loss often develops due to a sudden increase in intracranial pressure causing a vascular compromise in the optic nerve head causing massive papilledema and peripapillary retinal hemorrhages.
Most commonly, visual loss in IIH develops on a chronic basis in untreated patients of IIH who subsequently develop secondary optic atrophy.
The visual loss at presentation has been associated with worse prognosis by Takkar et al. in their study including 40 IIH patients. [9] Thus, the usual course of IIH causes visual dysfunction in the form of slowly spreading disc edema and corresponding constricting visual fields. Awareness about "Fulminant IIH" is necessary to prevent catastrophic visual morbidity associated with it.
Controversies in diagnosis: CSF analysis
Myth-CSF pressure has to be high in IIH at all times
There are several issues concerning the method for measurement of CSF pressure as well as regarding its normal values. Reference level for CSF pressure measurement should be at the level of the left atrium whether done in a supine, prone, or sitting position. ICHD-3 also mentions that CSF pressure should be measured in the absence of ICP lowering treatment in patients of suspected IIH. No sedative must be used before monitoring and the pressure should be measured in lateral decubitus position. CSF pressure may vary during the course of a day and a single measurement may not be indicative of the average CSF pressure over the day. Repeat puncture or a prolonged lumbar/intraventricular pressure monitoring may be required in cases of diagnostic uncertainty. [6, 32] Spuriously high values can occur with Valsalva and with hypoventilation associated with sedation. [18] Moreover, the reference range for cerebrospinal fluid (CSF) opening pressure in children is higher as compared to their adult counterparts. As defined in the diagnostic criteria for the diagnosis of IIH, opening CSF pressure of more than 280 mm of CSF should be considered abnormal in obese children. [6, 33] Spuriously, low values can occur with hyperventilation (e.g. anxiety) due to reduction in carbon dioxide levels and multiple needle punctures. CSF pressure fluctuates throughout the day and for that simple reason, a single normal CSF measurement does not exclude IIH as the diagnosis. [34] As mentioned above, the revised diagnostic criteria also suggest that in an otherwise typical patient, the diagnosis of "probable" IIH may be considered even with normal CSF pressure. The CSF pressure has to be considered in light of the patient"s clinical status. [5] 
Controversies in managing IIH: Medicine or surgery!
The main aim of treatment in IIH is to preserve visual function, to provide symptomatic relief of symptoms (particularly headache) and to treat the potential etiologic factors. The treatment is guided by the "predicted threat to vision" in these patients. [35] Our protocol of managing patients of IIH is given in Flowchart 2.
can IIh bE PrEvEntEd?
Role of dietary modification
A sustained weight loss of approximately 6% from the baseline has been considered to be associated with good visual outcome. [36] The IIHTT noted an excellent and persistent response even in the placebo arm which only received low sodium, weight reduction diet, and lifestyle management. [8, 37] Above all, visual field improvement was also noted in 12% of the Longitudinal IIH Treatment Trial subjects who were never treated with acetazolamide (ACZ) (and had only received lifestyle modification). Effects of gastric weight reduction surgery have been repeatedly evaluated but given the considerable complications, risks should be balanced with benefits before attempting surgery. [38] mEdIcal thEraPy Acetazolamide: When to use, how much to use, how long to use? ACZ has been considered as the mainstay of medical management. Its carbonic anhydrase inhibitor effect impedes CSF formation at the choroid plexus. A Cochrane systematic review in 2015 identified two randomized control trials for the use of ACZ in IIH. [39, 40] In patients with any visual loss or refractory symptoms, it is advisable to initially start ACZ at a dose of 500 mg twice a day with a schedule to increase the dose by 250 mg every six days up to a maximum of 4 g daily or a maximally tolerated dose. The IIHTT has provided Class 1 evidence that ACZ is beneficial in patients with IIH with mild visual loss.
Adverse reactions like hypokalemia, allergic reactions, fatigue, paresthesia's, dysgeusia, vomiting, diarrhea, nausea, and fatigue may occur. A few patients may observe metabolic acidosis, kidney stones, transaminitis, pancreatitis, diverticulitis, and renal failure. It is contraindicated in subjects with allergies to sulfa drugs. [40] The duration of use of ACZ is also unsettled. In the IIHTT ACZ was tapered off at 6 months in subjects with papilledema of a grade less than one unless they had persistent symptoms or deficits in their visual field. Patients who were continued on ACZ were noted to have continued improvement in the visual functions when followed until 12 months. [40] We conclude that the duration of ACZ should be governed by the resolution of clinical symptoms, papilledema, and visual field deficits. Preferably, ACZ should be continued for a period of 6 to 12 months after resolution of papilledema to prevent recurrences.
Are other drugs helpful in IIH?
The carbonic anhydrase inhibitor activity of topiramate makes it an important alternative to ACZ (specifically in patients with contraindication to ACZ). In an open-label study, Celebisoy et al. compared ACZ to topiramate prospectively in 40 patients and concluded that topiramate is as effective as ACZ in treatment of IIH. Weight reduction and reduction of CSF formation were considered as possible mechanisms of action. A role for topiramate in IIH is established at a dose of 25 mg to 200 mg. It's potential to cause weight loss may be an advantage to obese patients. Caution is advised in patients with sulfa allergies, glaucoma, and nephrolithiasis. Other side effects include paresthesia's, depression, cognitive slowing, weight loss, and potential teratogenic risks. It may reduce the efficacy of oral contraceptive drugs. [41] The role of other diuretics such as furosemide and amiloride is not certain hence combining diuretics may lead to severe hypokalemia and therefore is best avoided.
How to treat headache in IIH?
The type of headache should guide its treatment and an early introduction of prophylactic therapy should be considered. The patients may have varied types of headache and an adequate caution needs to be observed while selecting the drugs (e.g. propensity of weight-gain by sodium valproate, tricyclic antidepressants, beta -blockers, etc.). [19, 35] 
What is the role of steroids in IIH?
While the use of long-term steroids have been noted to cause/precipitate IIH, high-dose pulse steroids may be used as a temporary measure while awaiting definitive surgical procedure in patients presenting acute, severe visual loss. [42] Thambisetty et al. also considered the use of steroids in four of their 16 patients with fulminant IIH. [31] Whence surgical measures?
The patients, who develop rapid progression of visual loss, are medically refractory or who present an acute severe visual loss require urgent CSF diversion. As already mentioned, temporary measures like high-dose pulse steroids; repeated lumbar puncture or lumbar drainage may be attempted while awaiting these definitive measures.
The controversy still remains as to which surgical procedure should be preferred. [43] The various surgical options available are (a) optic nerve sheath fenestration (ONSF) or (b) CSF diversion procedures-ventriculoperitoneal shunt (VP Shunt)/ Ttheco-peritoneal shunt (TP Shunt). ONSF has been preferred when visual symptoms are predominant or the visual compromise is unilateral. Authors preferring ONSF to CSF diversion techniques have advocated low morbidity, infection rates, and mortality. Local complications may occur e.g. retrobulbar hemorrhage, orbital hematoma, orbital apex syndrome, orbital cellulitis, traumatic optic neuropathy, heterotopias, diplopia, peripapillary hemorrhages, disc hemorrhage, cyst formation, and conjunctival abscess. Formation of synechia, pupillary abnormalities, and late failure may also occur.
Authors advocating CSF diversion procedures argue that these procedures are more beneficial in patients presenting with prominent nonvisual dysfunction while providing benefit in regaining visual functions as well. A direct threat to vision may occur in patients undergoing ONSF, and in intractable cases, a CSF diversion procedure may be required after ONSF. Risk of shunt-related complications like an infection; shunt migration or obstruction, subdural hemorrhages, over drainage and tonsillar herniation need to be borne in mind while proceeding for CSF diversion.
There is a need for studies, which directly compare ONSF with CSF-shunting procedures for the treatment of IIH. As of now, the decision rests on the local preference, prompt availability and access to the procedure and surgical expertise. [43] What is the current role of neurovascular stenting in acute IIH to prevent loss of vision?
Transverse sinus stenting in IIH is equally controversial. Starke et al. identified 17 studies including 185 patients who underwent 221 stenting procedures. A systematic review of these patients suggested that neurovascular stenting could be a safe and effective therapeutic option for medically refractory IIH. [44] Cappuzzo et al. in 2018 also concluded that transverse sinus stenosis is an effective therapeutic option in patients with IIH. [45] While recent literature claims that neurovascular stenting is a safe alternative, the available literature is based upon small or non-randomized case series and their reviews. [45] To conclude, evidence on neurovascular stenting is limited and long-term follow-up data is not available. [35] 
How to follow patients of IIH?
In a recently published consensus guideline on management of IIH reflecting practices from across UK, importance of documentation and serial follow up of visual acuity, pupil examination, formal visual field assessment, dilated fundus examination, and grading of papilledema and BMI calculation being stressed. [35] In general, we believe that the patient presenting with progressive or severe visual loss should be followed every two weeks until the visual functions stabilize. Patients with moderate visual loss and stable visual functions also need to be followed every 1 to 3 months depending upon the grade of papilledema and clinical signs and symptoms. Patients with mild disc edema may also be followed every 3 to 6 months if the visual functions and clinical symptoms have stabilized.
controvErsIEs In IIh wIth PrEgnancy
Why IIH in pregnancy?
At several instances, IIH may first appear during pregnancy in otherwise healthy women. Sudden weight gain and hormonal fluctuations during pregnancy may be causative factors although the last word is yet to be said.
How to treat IIH in pregnancy?
For patients with minimal/stable clinical and visual functions, only follow-up is required once the diagnosis is established and secondary causes have been ruled out. The disorder may itself resolve or remit after delivery. However, in patients with mild-to-moderate visual loss or deteriorating clinical and visual symptoms, definitive treatment may be required. It is believed that the management of pregnant patients with IIH should be the same as non pregnant patients except calorie restriction or the use of diuretics. ACZ is labeled as a category C medication in pregnancy given its teratogenic potential. Use of ACZ after 20 weeks of pregnancy is often considered safe but a clear risk-benefit ratio should be considered before advising it. [46] The visual outcome is considered to be similar to non pregnant women. Topiramate should not be advised during pregnancy. [47] A clear risk-benefit assessment should be advocated while choosing agents for headache management during pregnancy. Serial lumbar punctures or ONSF may be considered in patients with imminent risks of visual loss. [48] Does IIH have an implication on the mode of delivery/ anesthesia?
No specific mode of delivery is suggested for patients with IIH. The mode of delivery should be largely governed by obstetric factors. The attempt may be made to avoid prolonged Valsalva during the second stage of labor if deemed feasible in appropriate settings. Adequate analgesia should be administered during labor. Spinal anesthesia or epidural anesthesia has been found to be safe. In operated patients of IIH with preexisting LP shunt, general anesthesia for cesarean section has been recommended over epidural anesthesia. [49] 
IIH in children
None of the age group is immune to IIH. However, there is an increased incidence noted in the adolescent age group as compared to the younger population. No correlation with obesity or female gender is noted. Excluding secondary structural, endocrinal, nutritional and metabolic causes, it becomes important while dealing with this age group. The management protocol is largely the same as followed in the adult counter parts. Outcomes are usually encouraging though in rare cases devastating visual loss may occur. [5, 50] conclusIons IIH is probably the most common "neurological" cause of preventable visual morbidity. It is important to identify subgroups of patients with "eye at risk" to salvage vision. Awareness of typical presentations and prompt recognition are of paramount importance to prevent complications.
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